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Effects of low-abundant soybean protein extracts on the
immune function and antioxidant capacity of mice

LIU Mingmei''?, QI Bin®, ZHAN Jinshun', CHEN Yinyue', ZHAO Guogi'"
(1. College of Animal Science and Technology. Yangzhou University, Yangzhou 225009, China;
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Abstract The aim of this study was to investigate the effects of low-abundant soybean protein (LAP) extracts on
immune function and antioxidant capacity in mice. A total of 180 weaned mice aged 21 d were chosen and randomly
divided into 5 groups with 36 mice in each group. The trial took 28 days,200 ;L of LAP extracts with different protein
concentration (0,0.5,1.0,2.0 and 4.0 mg protein respectively) were given by gavage administration. The results
showed: 1) At 7 d,the number of leukocyte, lymphocyte and neutrophils of blood in all treatment groups were higher
than in the control. Those in group Do mg Were significantly higher than in the control (P<C0.01);2) The spleen index in
group Ds.omg Was higher than other experimental groups at 7 d and 28 d;and the relative transcript levels of IL-2 and
TNF-a gene in spleen in all treatment groups were higher than those in the control at 7 d;3) The T-AOC of serum in
group D, mg Was lower than in other experimental groups at 7 d. The T-AOC of serum in all treatment groups was higher
than in the control and the relative transcript levels of SOD and GPX genes in mice liver of group D, o mg Were lower than
those in other experimental groups at 28 d. In conclusion, the gavage administration of LAP extracts to mice resulted in
the allergic reaction of mice at initial test stage and the group D, o mg Was most significant,and the allergic reaction was
relieved or disappeared at late test stage and the antioxidant ability of mice was increased.
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RGARF B i T8 gk B
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B E2h.4 CHEE 2~3 h.4 000 r/min & .0
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*® 1 pactin IL-2 TNF-a .SOD .CAT.GPX EE A S| S
Table 1 Parameters of pactin,IL-2, TNF-a,SOD,CAT and GPX primers

A ¥ F3(5'-3") 7 BE /bp
Gene Primer sequence (5'-3") Length of product
F-CCTCTATGCCAACACAGTGC 206

B-NLBhE A Bactin

R-CCTGCTTGCTGATCCACATC

F-GCGGCATGTTCTGGATTTGAC 204

FAmE s R-2 1L-2

R-GGGCTTGTTGAGATGATGCTTT

F-GGGTACGACATCCTGTTGCTC 246

i Jgg SRR TNF-a

R-CGGCTGATCCGGTTGAGGAG

F-AACCATCCACTTCGAGCAGA 203

B E ALY AL EE SOD

R-GGTCTCCAACATGCCTCTCT

F-GGTTTCCCGTGCAATCAGTT 295

A BEH ki Ak GPXI

R-GTACTTGGGGTCGGTCATGA

F-CGCAATCCTACACCATGTCG 219

WAL AM CAT

R-TCCGCTCTCTGTCAAAGTGT

1.4 BERITESH

KK E P &4 Microsoft Excel 2007 2P #% 7
JG s>k Hl SPSS 17. 0 H. K ¥ (One-way ANOVA,
LSD) #4777 22 43 Hr, P<C0. 05 R 22 55 0 & Pk,
P<C0. 01 KR 25 5 . SE AR X 2 58 & ok H
2 ORIHE,

2 HBREHW
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28 K, 25 156 4 /) BRI b % 4 50 9L U 4 £k 38
325 (P>0.05) 0 Dy 41/ B ILEF5 250

FXF R
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F AR K A IR T %R

W5 7 KAr, #6050 41 )/ BB AE 1L-2.
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AbPRZA Y TR, 58 28 KA, b B4 /NER T2
By 6 B, H Dy 410 B 3 & T4 R4
Dy g4l (P <0, 01) i 3 5 T Dosmgs Dione 4
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TR E LT H AL IR (R O,

M 5 AT LA, i 80 25 7,28 KT, Dy £
Do e A0 FRZH /N BRI 19 TL-2 3 5 55 %0 BEAH B 5
F2EF(P>0.05), AbFE4L /N RUMLTE Y 1L-10.1gG
il TNF-o & & 5 H X M TR % 2% (P>0.05),
e R S Ui NS (A o o - = B 73 &7 DO AN e W 1 R
T & s A K,

2.2 XERFEZEARIUMMNERENEDDN
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Table 5 Effects of LAP extracts on the cell factors of serum in mice
mH 21 ) K5 /d Test period
Item Group 7 28
X i 851.77449.72 b 866. 19474, 49 ab
Do 5 mg 851.29437.56 b 971.964411.50 ab
H 4% -2/ (ng/1)
- Di.o me 1102.77£201.56 a 632.204105.07 b
Do mg 945.52+121.52 ab  1263.23200.82 a
Do me 802.27+133.91 b 781.29417. 32 ab
popiict 985.144174.73 ab  854.334349, 71
.5 me 1159.554151.18 a 897. 934352, 49
1 40 i A~ 2-10/ (ng/L)
. Di.o me 928.17476.61 ab 622.22+96. 87
~10
Do e 911.29483.77 ab 726.694174. 24
Dy mg 864.184125.20 b 829.34+218.71
POl 652. 974124, 27 924.224-184. 46
Do s me 720.784270. 42 660.114277.53
HRIERRE M G/ (ng/mL)
D10 mg 619. 064248. 36 706. 78 4+284. 59
Ig-G
Dy o g 848. 674-200. 91 939.684174. 16
D6 g 674.114128. 54 680. 884274. 89
Xt HR 520. 04498, 54 444, 274146. 89
Do 5 me 602. 324-235. 49 689. 924-318. 32
MR SR BE K F/ (ng/ L)
D16 mg 681. 044343, 27 727.524144. 41
TNF-«
Do o e 586.934-278. 93 808. 614348, 95
Dio mg 730.724+130. 88 558. 66431. 31
6 XEMRFTEZTARNYX 2.2.2 K EfkFEFZF G KIFME SOD,.CAT,

Table 6

INR I E T-AOC I 810

Effects of LAP extracts on the

T-AOC of serum in mice

U/mL

21 51 I /d Test period

Group 7 28

pagiist 11.28+2.60 7.8140.36 b
Do 5 me 10.61+3. 97 8.57+1.66 b
Dy o e 12.0440.27  12.874+1.67 a
D2 me 10.14+4.05  11.77%2.20 a
Do g 9.611.99 9.01£2.63 b

GPX AR A X W%

HETIUEH, RIS 7.28 Kif, &4
/NIRRT SODCAT JE KA XT 3% 3k & 0 1 3 22
5 (P>0.05), % 28 Ki.D, . 4N A SOD
M GPX P 3k BT HoAh & 150 24

3 3% 18

Sy ¥y L A0 K ) 7 A R LS R IL A 4
i R B AP B e AT 2 TR S W ALK (1 A IR AT
W5 A B ) 5 L JSUER 1 B H R T T 4 N K
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7 RERFEZFARNYI/NRARE SOD . CAT.GPX & FH 83t R iXE M F M
Table 7 Effects of LAP extracts on the relative expression of SOD, CAT and GPX genes in mice liver

Y= R /d 203 Group

Item Test period poil - D1 D2 Dio me
A ALY I AL 7 1.0020. 00 1.40=0. 60 0.884-0. 26 0.884-0. 18 1.2240. 35
SOD 28 1.00£0. 00 0.9940. 20 1.36+0.41 1.00£0. 20 0.984+0. 38
i 48 Ak A 7 1. 00=0. 00 1.02+0. 15 1.14%0. 32 0.8640.13 0.8240.16
CAT 28 1. 0040, 00 1.3340.14 1.2240. 31 1.8240.52 1.9141.53
A B Bkt E A Y e 7 1. 004-0. 00 1.5340. 48 0.9940.63 1.2940. 04 1.33%40.52
GPX 28 1.0040.00 ab  0.9140.047 b 1.3040.36 a  1.09740.27 ab 0.8240.12 b

H AR R EBR AR AR Rk K Bk R A i £
P20 5 A3 IR I T 51, 2 % 1 43,3 %% o 1 WY T
XTI A AT R G0 R R VR R AR R R M A g
B AR TR = A R R SRR R
P14 U X6 /0N B A 928 240 I ) 52 ) 45 SR B < 3B A
T R B A AL R /N B 20 O L 0 i A v e R
0 MR H 2w T R IR LD SRR 3 T
X HR(P<0. 05) , 5% H: 5t A AT fig 2 3K 36 ) 401 K w2 AR
FEEARBY FEONREE T LB Do
/0N B 3 R N e Ry

ik Bt T 34 2 55 LA ) G gz SR B W Y S
FEARE M FERG AN CREERE M - K
SRR D 7| A R N T2 2% I L NG NE 40 7
B AN AN M R T 25 R Rk Y . AR & B
RIS 7.28 KBS Dy e 2/ BB BE RS B = T
HOX R AT BR R OR LI AR S B i O
ST /0N BRDGE U 200 e ) 348 BT S

2t A1 2 pR O AT I S 4 A ) B S
PEVE 5 AE B S e 35 P T B A S WL R
FEPH AT B i TL-2 \IFN-y . TNF 25 21 fifg K 1 3= %2
5 5 MG G e N, S 5 0R R R
S s 1L-4 (TL-5 . 1L-10 F1 11-13 40 [ F F H 2
SR 5l etk RAEA LY, AR RN
KRG IR PR B-PF R SR 11t 3 48 AR AP 85 53/
SR i B 2 A 4 B R - (TL-2 . 1L-6 , 11.-8) 43
P B N2 B0 I VAN N ) S R R W A
T &R 00 2H /N BB E TL-2 . TNF-o A {4 A5 %t
KRBT EEES B & F X2 28 K
BF B Do e ZH /N EUBIE 11-2 , TN F-o %2 A 48 % 32
INEE T H A A, A R — B TR
PP ] e T BN UK AR T I SO s BE A IR

] ) 4iE o b ok R B A B 28 A BN O, Hop
D, o e 20 71N BURE R B 52 3% 5 AR K P g o A AH
DG AR

T-AOC J&  WHLIA BT A ik R AT RE M 25 A
Fa b - AL A2 5 AE W A2 PSR R BT 2 [ AH B P
w3 [\ & 4P A AR AE T . SOD 2 EZ P A ik
it} 2 — . BE A% 1B Ak A B B8 I il HL O, T4 B 41
RH 7 (0 2 0 AR B dil il e 2 407 . GPX B4
b GSH ¥ B AL 1 b i & A fk 9 ROOH., 74 |
H, O FIEZsfb & 4. ek MDA % b K 5 8 1
1 H AR S E/N B T-AOC FHt AL (SOD, GSH-
PX.CAD it & F R SRR . #EH K
AR F B IR AR T KB Dy g 20 /N BRI T
1) T-AOC K F H A & 50 415 55 28 Rut, b ¥4l
T-AOC K-8 F X LD, o 41 SOD F1 GPX
I F At A X 50 A1 b 25 5 U8 B 2 B % /N B it
AL RE 7 I R DT I B B AR B 5 0 4R VR
FXT Do g 4175 B BEAR AR B

TR

W EE 7 KR AR B A B Y aE B
AN NIRRT AN R G v R g E
e LR 8 B S WG TL-2 \ TN F-o SR AR X 3658 5,
1k T /N R T8 LA Dyo e A /0 RECH B
IR 28 KT, 2% 4 B A /N B o O N A5 )
G RN R . KRR & B2 I/ Bt A
AL RE J7 B 52 e 3R B0 Sy S e A 3 5 i B 42 o X
Do g PO AR AR B W1 3

o 1 b e o B AR 1 CR ELER A B K G Bk
BEDAM & LR B 8 AR O B RE 5 & 3h
S0P o3l AN N A 1 DR = 22 R s N i e P
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